TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017
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XAC CON TRUNG TAI THANH HOA
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TOM TAT

Nghién citu tién hanh véi muc dich tim ra ching nam cé hoat tinh chitinase va diéu
kién t6i wu cho qud trinh sinh tong hop chitinase lam co sé khoa hoc cho viéc san xudt ché
phdm chitinase vmg dung trong thuc tién. Metarhizium sp. c6 hoat tinh chitinase cao nhdt
trong 12 chiing ndam dwoc phan 1Gp tai Thanh Héa. Céc diéu kién nuédi cdy thich hop sw sinh
tong hop chitinase dd dwoc t0i wu trong méi truong bdn rdn ¢ nhiét dg 32°C, pH 5,5, ham
lwong chitin trong moi truong 12% dwoc nudi trong 144 gio.

T khoa: Metarhizium sp., chitinase, chitin.

1. DAT VAN BE

Chitin 1a mét polysaccharide chiém 22% - 60% trong lugng kho ciia 16p vé con tring.
Chitin kho bi phan hily boi cac enzyme tiéu hoa ciia dong vat nhung dé bi phan hily bai
chitinase ctia vi sinh vat. Hién nay, c6 rat nhiéu cong trinh nghién ctru chitinase duoc tong
hop tir vi sinh vat do tiém ning Gmg dung to 16n ctia enzyme nay trong nhiéu linh vuc khac
nhau nhu trong thu nhan té bao trin (thé nguyén sinh), san xut chitooligosaccharides,
glucosamine va N-acetyl glucosamine, san xuét thudc trir sdu sinh hoc, trong viéc kiém soat
nam ki sinh trén cay trong [1, 4].

Nghién ctru anh hudng ctia mot sb yéu td dén qua trinh sinh tong hop chitinase cta
chung nAm Metarhizium sp. 1am co sé khoa hoc cho viéc tao ra ché pham chitinase tmg dung
trong y hoc, xtr Iy méi truong va cong tac bao vé thuc vat hudng toi nén nong nghiép sach,
bén virng.

2. NOI DUNG NGHIEN CUU
2.1. Vat li¢u va phwong phap nghién ctiru
2.1.1. Vat liéu nghién ciru

BOt chitin.
Chuang nam Metarhizium dugc phan lap tir xac con tring tai Thanh Hoa.
Méi truong nudi ciy [1,2,4]

! Giang vién khoa Khoa hoc T nhién, Truwong Pai hoc Hong Pirc
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Maéi trudng cao nam men (Cao nim men agar - Yeast Extract Agar (YEA)): Cao ndm
men 4g, Agar 20g, Glucose 20g, nudc 1000ml, pH = 5,5 - 6,0, khtr trung 1atm/30 phut.

Méi trudng ban ran: Trau 50g, cam 40g, cao ndm men 1g, (NH4),SOs4 0,1g, CaCl,
0,1g, KC1 0,05g, MgSO4.7H20 0,05g, bot chitin 10g, d6 4m 60%. Sau khi hap khir trung,
moi truong duge ching vao 1ml dich huyén phu bao tir, diéu chinh sao cho mat d6 106 bao
tir/g moi truong va nudi cay o nhiét d6 nghién ctru. DO 4m moi trudng nudi cdy ban dau
duoc diéu chinh bang cach thay ddi thé tich nuéc cho vao.

2.1.2. Phwong phap nghién ciru

2.1.2.1. Xdic dinh khd ndng téng hop chitinase bang phwong phép nhé dich [1, 7,8]

Céch tién hanh: Chuan bi méi truong thach chitin, hap khtr tring & 121°C trong 30
phut. Dung cac dia petri vo trung (siy ¢ 160°C trong 120 phut) c6 kich thuéc bang nhau,
cho 20ml méi truong tir binh tam giac vao dia, dé nguoi, duc 16 c6 duong kinh lem, co thé
duc 1 dén 3 13 trén dia petri. Cho 100pl dich chiét enzyme vao 1 15, dua vao ti lanh tir 2 -
4h 6 5°C, sau d6 dua sang ti 4m & 30°C trong 24h, cho thude thir lugol vao, dé 5 phit rdi do
kich thudce vong phan gidi (D - d, cm), voi D 1a dudong kinh vong phan giai.

D-d > 2,0cm: chung nam soi c6 hoat tinh chitinase manh.

1.0 < D-d < 2,0cm: chiing ndm soi ¢ hoat tinh chitinase trung binh.

D-d < 1,0cm: ching nam soi c6 hoat tinh chitinase yéu.

2.1.2.2. Nghién ciru anh hieéng ciia thoi gian nudi cdy, nhiét dg, nong do co chat (bot
V6 cua dong) dén qud trinh sinh tong hop chitinase ciia ching nam Metarhizium sp [1, 7 ,8]

Nghién ciru anh hudng cia thoi gian nudi ciy dén qua trinh sinh tong hop chitinase:
Chuan bi méi trudng nudi cdy ban ran. Cay cac ching ndm soi. Thu dich chiét enzyme tai
cac thoi diém sau nudi cay 24 gio, 48 gio, 72 gid, 96 gio, 120 gio, 144 gio, 168 gio. Xac
dinh su bién thién hoat tinh chitinase theo thoi gian nudi cdy ciia cac chiing ndm soi nghién
ctru bang phuong phap nho giot.

Nghién ctru anh hudng cua nhiét dd dén qua trinh sinh tong hop chitinase: Str dung
moi trudng ban ran, nudi cdy trong thoi gian tdi wu da khao sat & trén & cac nhiét d6 moi
truong 20°C, 25°C, 30°C, 35°C, 40°C, 45°C. Tién hanh thu dich chiét enzyme, xac dinh sy
bién thién hoat tinh chitinase bang phuong phap nho giot.

Nghién ctru anh hudng ctua pH dén qua trinh sinh tong hop chitinase: pH t6i wu duoc
xac dinh béng cach thuc hién phan tng tai nhiét do ti uu va st dung h¢ dém phu hop nhu
Britton va Robinson dé diéu chinh pH ¢ cac muc 3,5; 4,0; 4,5; 5,0; 5,5; 6,0; 6,5; 7,0; 7,5;
8,0. Xac dinh hoat tinh chitinase bang phuong phap nhé giot va tim ra pH t&i wu cho phan
ung enzyme.

Nghién ctru anh huong ciia ndng do co chat (bdt vo cua) dén qua trinh sinh téng hop
chitinase: Str dung méi truong ban ran, 1an lugt bd sung bot vo cua & cac ndng do 0,0%, 4%,
8%, 10%, 12%. Nudi cdy ¢ nhiét d6 va thoi gian t6i uu di khao sat. Tién hanh thu dich chiét
enzyme, xac dinh sy bién thién hoat tinh chitinase bang phuong phap nho giot.
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2.2. Két qua nghién ctru va thao luin

2.2.1. Chon loc chung nam soi ¢é hoat tinh chitinase cao

Két qua khao sat hoat tinh enzyme chitinase ctia 12 chiing nam soi phéan 1ap tir xac

con trung tai Thanh Hoéa dugc trinh bay trong bang 1.

Bang 1. Két qua thir hoat tinh chitinase

STT Chuing ndm Kich thude vong phan giai | o 45 hoat tinh
D-d (cm)

1 | MT 2,3 Manh

2 | SHTH1.23 0,7 Yéu

3 | SHTH 124 0,8 Yéu

4 Fo6 0,0 Khoéng hoat tinh

5 TQX 4.1 1,1 Trung binh

6 |F62 0,75 Yéu

7 |Fl4 0,7 Yéu

8 |F6.3 0,6 Yéu

9 TSS 1,35 Trung binh

10 TTH 1 1,4 Trung binh

11 |F1 0,1 Yéu

12 TTH 2 0,0 Khong hoat tinh

Bang 2. Két qua thir hoat tinh chitinase phan chia theo mirc d9
Mirc do S6 chung nam Ty 18 (%)

Manh 1 8,33
Trung binh 3 25,00
Yéu 6 50,00
Khong hoat tinh 2 16,67

C6 10/12 ching nam soi co hoat tinh chitinase, trong do: 1 chiing nam soi co hoat tinh
manh 1a MT chiém 8,33%; 3 ching ndm soi c6 hoat tinh trung binh 13 TQX 4.1, TSS va
TTH 1 chiém 25,00%; 6 chiing nAm soi ¢6 hoat tinh yéu 1a SHTH 1.2.3, SHTH 1.2.4, F 6.2,
F 1.4, F 6.3, F 1 chiém 50,00% va 2 chung ndm soi khong c6 hoat tinh 1a F 6 va TTH 2
chiém 16,67%. Chon chiing nim c6 hoat tinh manh, tién hanh dinh loai. Két qua cho thiy day
1a ching nAm Metarhizium sp. va dugc chon dé nghién ctru toi uu hoa diéu kién nudi cay.

2.2.2. Anh hudng thoi gian nudi cay dén qud trinh sinh tong hop chitinase ciia nam soi

Thoi gian nudi cy nim Metarhizium sp. tang ti 1& thudn v6i hoat tinh chitinase duoc
sinh ra. Sau 24 gid nudi hoat tinh chitinase thap nhat (kich thuéc vong phan giai = 0 cm),
gia tri ndy ting dan va dat cao nhit tai thoi diém 144 gi véi kich thudc vong phan giai 1a
4,2cm, hoat tinh chitinase khong ting khi nudi & 168 gid. Két qua nay cao hon so voi nim
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Aspergillus cho hoat tinh chitinase cao nhat khi nuéi cay 36 gio (Nguyén Thi Ha - 2012), Lé
Thi Hué - 2010) va 96 gio (Ghanem, Al-Makishah - 2010).
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Hinh 1. Kich thuéc vong tron phén gidi cia chitinase khao sat trong 7 ngay

MB&i loai c6 thoi gian ting truong ti wu khac nhau, thudng thi hoat tinh enzim manh
nhat ¢ thoi diém bao tr méi bat dau hinh thanh (Dan theo Nguyén Thi Ha, 2012). Két qua
nghién ciru cho thdy, thoi gian cang ting thi hoat tinh ctia enzyme ciing ting, tiép tuc kéo
dai thoi gian nudi cay trong diéu kién méi truong khong bo sung thém chét dinh dudng, hoat
tinh chitinase giam do qua trinh sinh tong hop chitinase khong xay ra.

2.2.3. Anh huong ciia nhiét d¢ méi truong nudi cdy dén qud trinh sinh tong hop chitinase
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Hinh 2. Kich thwéc vong phan giai khi thir hoat tinh ciia chitinase nudi cy
6 cac diéu kién nhiét do khac nhau

Khi nhiét d¢ tang thi hoat tinh chitinase cling tang va dat gia tri cao nhét tai 35°C véi
kich thudce vong phan giai 4,16cm. Tuy nhién, gia tri nay bi giam khi tang nhiét do 1én 40°C
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va 45°C. Két qua nay ciing phu hop véi nghién ctru trén chung nim Aspergillus (Lé Thi Hug,
2010 va Nguyén Thi Ha, 2012).

Chung nam dugc phan 1ap tai Thanh Hoa sinh téng hop chitinase & diéu kién nhiét do
kha cao, tuy nhién khi nhiét d¢ 1én cao hon 35°C hoac thép hon 25°C thi anh hudng téi kha
nang sinh tong hop cua chung nam cho nén hoat d6 enzyme giam. Mat khac enzyme c6 ban
chat 1a protein nén khi ¢ diéu kién nhiét 46 quéa cao hodc qua thap ciing anh huong t6i kha
nang sinh tong hop va hoat tinh ctia enzyme.

2.2.4. Anh hwéng cia pH dén qud trinh sinh tong hop chitinase

Dung hé dém Britton va Robinson dé diéu chinh pH 6 cac muc 3,5; 4; 4,5; 5; 5,5; 6;
6,5; 7; 7,5; 8. Sau thoi gian nudi cy thich hop (144 gio), thu dich chiét enzyme. Lay 1ml
dich enzym 1 v6i 1ml dung dich chitin huyén phu 1% trong 30 phut & nhiét d¢ ti wu 35°C.
Chitinase do ching Metarhizium sp. sinh ra c¢6 hoat tinh chitinase cao nhat & pH 5,5 véi
duong kinh vong phan giai 12 4,2cm, hoat tinh chitinase giam manh khi méi truong pH kiém.
Két qua nay tuong ty nhu nghién ctru trén chung ndm Aspergillus (Nguyén Thi Ha, 2012).
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Hinh 3. Kich thwéc vong phéan giai khi thir hoat tinh ciia chitinase ¢ cac mirc pH

2.2.5. Anh hudng ciia ti Ié (%) co chdt trong méi truong bdn rdn dén qud trinh sinh
tong hop chitinase

Hoat tinh chitinase thdp nhét khi khong co chitin trong mdi truong va dat gia tri
cao nht vai kich thudc vong phan giai 4,26cm khi ting 12% bot vo cua vao mdi truong
nuoi cfiy, vuot qua ti 1€ 12% hoat dd chitinase co xu huong giam. Khi tang néng do
chitinase tir 0% - 6% thi kich thudc vong phan giai ting 2,98cm; trong khi ting nong do
tlr 6% - 12% thi kich thudc vong phan giai chi ting 0,25cm. Nhu vay, khi ting nong do
co chit vugt quéa gidi han t6i wu thi hoat tinh enzyme gan nhu khong ting (Lé Nguyén
Poan Duy va nnk, 2014).
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Hinh 4. Kich thuéc vong phan giai khi thir hoat tinh ciia chitinase & cac ti 1§ (%) co chit
khac nhau trong méi trwong ban rin

3. KET LUAN

Tuyén chon duoc ching Metarhizium sp. c6 kha niang sinh tong hop chitinase cao nhat
trong 12 chiing nim da dwoc phan lap tir vo tdm va xac con trung.

Chung nam Metarhizium sp. dugc phan lap tir xac con tring c6 kha nang sinh tong
hop chitinase cao trén moi trudng nudi cdy ban ran vai ham lugng chitin 12%, thoi gian nudi
cay tdi wu 1a 144 gio véi pH 5,5, nhiét d6 35°C.
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A STUDY ON THE AFFECTION OF A NUMBER OF FACTORS
TO THE GENETIC CHITINASE OF THE VEGETATION
MUSHROOM METARHIZIUM SP. DISTRIBUTED FROM
INSECT REMAINS IN THANH HOA

Trinh Thi Hong
ABSTRACT

This research was conducted in order to find active chitinase strains and optimal
conditions affecting the biosynthesis of chitinases which is the scientific foundation of
producing chitinase preparations applied in practice. Metarhizium sp. contains the highest
chitinase activity of 12 strains which are isolated in Thanh Hoa province. Optimal conditions
for chitinase biosynthesis were optimized in semi-solid fermentation for 144 hours at 32°C,

pH 5,5, containing 12% of chitin.

Keywords: Metarhizium sp., chitinase, chitin.
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